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(57) ABSTRACT 
Compressor has a ?xed scroll and a scroll movable in an orbit 
relative to the ?xed scroll. The ?xed and movable scrolls are 
equipped With a spiral Wrap that engage each other and 
delimit variable-volume compression chambers. The spiral 
Wrap of the movable scroll has a stepped portion extending 
over at least a portion of its length. At least one of the scrolls 
de?nes a passage for communication, during orbital move 
ment of the movable scroll, betWeen tWo compression cham 
bers, With the ends of the passage terminating respectively on 
either side of the outer and inner Walls of the spiral Wrap of the 
scroll With the passage or inside the outer and inner Walls of 
the spiral Wrap of the scroll With the passage. The passage has 
a check valve for alloWing ?uid to How only from the outer 
Wall of the spiral Wrap of the scroll With the passage to the 
inner Wall. 

9 Claims, 11 Drawing Sheets 
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SCROLL COMPRESSOR WITH VALVE FOR 
CONTROLLING FLUID TO FLOW FROM AN 
OUTER WALL TO AN INNER WALL OF A 
FIXED OR A MOVABLE SPIRAL WRAP 

BACKGROUND 

The present invention relates to a scroll-type refrigeration 
compressor. 
US. Pat. No. 4,477,238 describes a scroll-type refrigera 

tion compressor comprising an impermeable housing delim 
ited by an envelope and containing a ?xed scroll and a mov 
able scroll, Whereby the movable scroll describes an orbital 
movement relative to the ?xed scroll, the ?xed and movable 
scrolls each being equipped With a spiral Wrap, the tWo spiral 
Wraps being engaged With each other and delimiting at least 
tWo variable-volume compression chambers. 

According to a ?rst embodiment described in US. Pat. No. 
4,477,238, each spiral Wrap has a stepped portion extending 
over at least a portion of its length starting from its outer end. 

This results in the volume of the tWo external compression 
chambers, and hence the displacement of the compressor, 
being increased. These features thus enable compressor per 
formance to be enhanced. 

HoWever, this embodiment requires provision of a recess in 
the plate of the movable scroll designed to receive the stepped 
portion of the spiral Wrap of the ?xed scroll. 

In order not to decrease the mechanical strength of the plate 
due to creation of this recess, it is necessary to increase the 
thickness of the plate. This thickness increase of the plate 
increases the Weight of the movable scroll and hence its 
inertia. This increase in inertia translates directly into an 
increased mechanical load on the hub of the movable scroll 
and the bearings of the movable scroll drive shaft, Which can 
lead to premature Wear of the bearings. 

According to a second embodiment described in US. Pat. 
No. 4,477,238, only the spiral Wrap of the movable scroll has 
a stepped portion extending over at least a portion of its length 
from its outer end. These features obviate creation of a recess 
in the plate of the movable scroll and hence premature Wear of 
the drive bearing of the movable scroll. 

HoWever, this embodiment brings about an asymmetrical 
pressure change betWeen the tWo outer compression cham 
bers because the volumes of these tWo chambers are different. 
The pressure in the chamber Which is delimited externally on 
the Wall of the spiral Wrap that has the stepped portion is 
higher than in the chamber Which is delimited externally by 
the Wall of the spiral Wrap With no stepped portion. 
As a result, there are leakages of ?uid betWeen these tWo 

chambers and hence reduced performance of the compressor. 

SUMMARY 

The goal of the present invention is to remedy these draW 
backs. 

The technical problem underlying the invention thus con 
sists of providing a scroll-type refrigeration compressor With 
a compact design enabling its performance to be enhanced, 
While avoiding premature damage to certain parts of the com 
pressor. 

For this purpose, the invention relates to a scroll-type 
refrigeration compressor having a ?xed scroll and a movable 
scroll, Whereby the movable scroll describes an orbital move 
ment relative to the ?xed scroll, the ?xed and movable scrolls 
each being equipped With a spiral Wrap, the tWo spiral Wraps 
engaging each other and delimiting variable-volume com 
pression chambers, only the spiral Wrap of the movable scroll 
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2 
having a stepped portion extending over at least a portion of 
its length, characteriZed in that at least one of the scrolls has 
at least one passage designed to provide communication, 
during orbital movement of the movable scroll, betWeen tWo 
compression chambers disposed symmetrically relative to the 
center of the orbital movement of the movable scroll, With the 
ends of the passage terminating on either side respectively of 
the outer and inner Walls of the spiral Wrap of the scroll With 
the passage or inside the outer and inner Walls of the spiral 
Wrap of the scroll With the passage, and in that the passage has 
a check valve designed to alloW ?uid to ?oW only from the 
outer Wall of the spiral Wrap of the scroll With the passage to 
the inner Wall thereof. 
The presence of the passage enables the tWo outer com 

pression chambers to be placed in communication during 
relative orbital movement of the ?xed and movable scrolls, 
hence balancing the pressures on either side of these tWo 
chambers by a ?oW of ?uid from one of the chambers to the 
other chamber. This pressure balancing thus alloWs compen 
sation of the pressure dissymmetry betWeen the tWo outer 
compression chambers due to creation of a single stepped 
portion on the spiral Wrap of the movable scroll, thus prevent 
ing leakages of ?uid betWeen the chambers delimited by the 
spiral Wraps. 
Only the spiral Wrap of the movable scroll has a stepped 

portion extending over at least a portion of its length. These 
arrangements obviate creation of a recess in the plate of the 
movable scroll leading to premature Wear of the drive bearing 
of the movable scroll. 
The presence of the check valve in the passage obviates the 

provision of communication betWeen an inner compression 
chamber and an outer compression chamber during the 
orbital movement of the movable scroll, thus avoiding leak 
age of pressurized ?uid into an outer compression chamber 
When it is at its loWest pressure. 

According to one embodiment of the invention, the ends of 
the passage are offset angularly from each other relative to the 
center of the orbital movement of the movable scroll by an 
angle preferably less than or equal to 160°, advantageously 
less than 120°, and preferably about 60°. 

Such angle values limit the length of the passage so that 
creation of a large dead volume that could diminish compres 
sor performance is avoided and creation of the passage is 
facilitated. 

According to one embodiment of the invention, the ?xed 
scroll has at least one passage disposed facing the portion of 
the spiral Wrap of the movable scroll that has the stepped 
portion at an angular position relative to the center of the 
orbital movement of the movable scroll located betWeen the 
angular position of the inner end of the stepped portion and a 
point diametrically opposite it. 

It should be noted that the center of the orbital movement of 
the movable scroll is the center of the spiral Wrap of the ?xed 
scroll. 

Advantageously, the passage provided in the ?xed scroll 
has a check valve designed to alloW passage of ?uid only from 
the outer Wall of the spiral of the ?xed scroll to the inner Wall 
thereof. 

Preferably, the end of the passage terminating in or at the 
inner Wall of the spiral Wrap of the ?xed scroll is recessed 
from the end of the passage terminating in or at the outer Wall 
of the spiral Wrap of the ?xed scroll relative to the inner end of 
the stepped portion. 

According to one embodiment of the invention, the stepped 
portion extends from the outer end of the spiral Wrap of the 
movable scroll. 



US 8,075,290 B2 
3 

Advantageously, the stepped portion extends at least 180° 
from the outer end of the spiral Wrap of the movable scroll. 

According to another embodiment of the invention, the 
movable scroll has at least one passage disposed facing its 
portion that does not have the stepped portion at an angular 
position relative to the center of the orbital movement of the 
movable scroll located betWeen the angular position of the 
inner end of the stepped portion and a point diametrically 
opposite it. 

According to yet another embodiment of the invention, the 
passage provided in the movable scroll has a check valve 
designed to alloW passage of ?uid only from the outer Wall of 
the spiral Wrap of the movable scroll to the inner Wall thereof. 

Preferably, the end of the passage terminating in or at the 
inner Wall of the spiral Wrap of the movable scroll is recessed 
from the end of the passage terminating in or at the outer Wall 
of the spiral Wrap of the movable scroll relative to the inner 
end of the stepped portion. 

Advantageously, the ?xed and movable scrolls each have 
several passages offset at an angle, each passage having a 
check valve. 

Preferably, the ?xed scroll has a recess designed to receive 
the stepped portion of the spiral Wrap of the movable scroll. 

In any event, the invention Will be Well understood from the 
description that folloWs With reference to the attached sche 
matic draWings shoWing, as non-limiting examples, tWo 
embodiments of this scroll-type refrigeration compressor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a lengthWise sectional vieW of the ?xed and 
movable scrolls of a scroll-type refrigeration compressor 
according to a ?rst embodiment; 

FIG. 2 is a perspective vieW of the movable scroll of the 
compressor in FIG. 1; 

FIG. 3 is a lengthWise sectional vieW of the scroll in FIG. 2; 
FIG. 4 is a top vieW of the movable scroll in FIG. 2; 
FIG. 5 is a lengthWise sectional vieW of the ?xed scroll of 

the compressor in FIG. 1; 
FIGS. 6, 8, 9, and 11 are cross-sectional vieWs of the tWo 

spiral Wraps of the scrolls in FIG. 1, in four distinct functional 
positions each offset by a quarter turn; 

FIGS. 7 and 10 are partial vieWs in lengthWise section of 
the tWo scrolls of FIG. 1, shoWing the check valve in tWo 
distinct operating positions; 

FIGS. 12, 14, 15, and 17 are cross-sectional vieWs of tWo 
spiral Wraps of a compressor according to a second embodi 
ment of the invention, in four distinct functional positions 
each offset by a quarter turn; and 

FIGS. 13 and 16 are partial vieWs in lengthWise section of 
the tWo spiral Wraps of the compressor of FIG. 12 shoWing the 
check valve in tWo distinct operating positions. 

DETAILED DESCRIPTION OF EMBODIMENTS 

A scroll-type refrigeration compressor generally has a 
sealed housing delimited by an envelope containing a body 
serving for mounting of a coolant-gas compression stage. 

This compression stage comprises a ?xed scroll 3 having a 
circular plate 4 equipped With a ?rst spiral Wrap 5 facing 
doWnWard, and a movable scroll 6 having a circular plate 7 
equipped With a second spiral Wrap 8 facing upWard. 

The compressor has a drive shaft (not shoWn in the draW 
ings) Whose upper end is engaged in a sleeve-shaped part 11 
that comprises the movable scroll 6. When it is driven rota 
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4 
tionally by an electrical motor contained in the envelope, the 
drive shaft drives the movable scroll 6 in an orbital movement 
relative to the ?xed scroll 3. 
The ?rst and second spiral Wraps 5, 8 are engaged With each 

other and delimit variable-volume compression chambers. 
The spiral Wrap 8 of the movable scroll 6 has a stepped 

portion 12 extending over about 360° from its outer end. 
Thus, the spiral Wrap 8 of the movable scroll 6 has a ?rst 
portion extending from the inner end of the spiral Wrap to a 
transition portion T, and a second portion comprising stepped 
portion 12 and extending from transition portion T to the 
outer end of spiral Wrap 8. As shoWn in particular in FIG. 3, 
the second portion has a height hi greater than the height h2 of 
the ?rst portion. 
The transition portion T is delimited by a semicircular 

convex surface. 

As shoWn in FIGS. 1 and 5, the ?xed scroll 3 has a recess 13 
provided on the face of the plate 4 facing the movable scroll 6 
and designed to receive the stepped portion 12 of the spiral 
Wrap 8 of movable scroll 6. 
The recess 13 extends over about 360° and has a depth 

corresponding to the height of stepped portion 12, namely a 
height equal to the difference betWeen the heights hi and h2 of 
the ?rst and second portions of the spiral Wrap 8. 

The inner end of the recess 13 is delimited by a semicircu 
lar concave surface 4. The convex surface delimiting the 
transition portion T is designed to cooperate With the concave 
surface 14 delimiting the inner end of the recess 13. 
As shoWn in particular in FIGS. 6 and 7, the ?xed scroll 3 

has a passage 15 in its plate 4. The ends of the passage 15 
emerge on either side of the inner and outer Walls respectively 
of spiral Wrap 5 of the ?xed scroll 3. The passage 15 is located 
opposite the inner Wall of the second portion of the spiral 
Wrap 8 that has stepped portion 12. 
As shoWn in FIG. 7, the passage 15 has a ?rst portion 16 

terminating at the outer Wall of the spiral Wrap 5 of ?xed scroll 
3 and a second portion 17 tenninating at the inner Wall of the 
spiral Wrap 5 of ?xed scroll 3. The ?rst and second portions 
16, 17 extend parallel to the axis of the compressor and are 
connected to each other by a third portion 18 extending per 
pendicularly to the compressor axis. 
As shoWn particularly in FIG. 6, the ?rst and second por 

tions 16, 17 of passage 15 are offset angularly from each 
other. 
The upstream end of passage 15, namely the end of the ?rst 

portion 16 terminating at the outer Wall of spiral Wrap 5, is 
located in the area of the inner end area of stepped portion 12, 
While the doWnstream end of passage 15, namely the end of 
the second portion 17 terminating at the inner Wall of spiral 
Wrap 5, is recessed from the upstream end of the latter relative 
to the concave surface 14. 
As shoWn in FIG. 7, the passage 15 has a check valve 19 

mounted in the third portion 18 and designed to alloW ?uid to 
?oW only from the upstream end of passage 15 to the doWn 
stream end thereof. 
The check valve is translationally movable betWeen a ?rst 

closed position (shoWn in FIG. 7) in Which it comes up to the 
opening in the ?rst portion 16 terminating in the third portion 
18, and a second open position (shoWn in FIG. 10) in Which it 
is remote from the opening in the ?rst portion 16 terminating 
in third portion 18 and alloWs ?uid to ?oW from the ?rst 
portion 16 to the second portion 17. 
The ?xed scroll 3 has a cover 21 designed to sealably close 

off the third portion 18 of passage 15. 
The operation of the scroll-type refrigeration compressor 

Will noW be described With reference to FIGS. 6 to 11. 
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FIG. 6 shows a position of ?xed scroll 3 and movable scroll 
6 wherein the tWo outer compression chambers 22, 23 delim 
ited outwardly respectively by the inner Wall of the spiral 
Wrap 8 of movable scroll 6 and by the inner Wall of the spiral 
Wrap 5 of ?xed scroll 3 each have a maximum surface area 
When vieWed from above. This position of the ?xed scroll 3 
and movable scroll 6 corresponds to the admission position, 
ie the position in Which gas is admitted into the compression 
chambers. 

In this position of ?xed scroll 3 and movable scroll 6, the 
compression chamber 23 delimited outWardly by the spiral 
Wrap 5 of the ?xed scroll 3 has a smaller volume than that of 
the compression chamber 22 delimited outWardly by the spi 
ral Wrap 8 of the movable scroll 6 because the latter is delim 
ited essentially by the second portion of the movable spiral 
Wrap having stepped portion 12 and by recess 13. As a result, 
there is dissymmetry of pressure betWeen the tWo compres 
sion chambers 22, 23. 

In this position of ?xed scroll 3 and movable scroll 6, the 
convex surface delimiting the transition portion T is in contact 
With the concave surface 14 delimiting the inner end of recess 
13. Hence, the tWo outer compression chambers 22, 23 cannot 
communicate With each other at transition portion T. 

Likewise, When the ?xed scroll 3 and movable scroll 6 are 
in the position shoWn in FIG. 6, the tWo outer compression 
chambers 22, 23 cannot communicate With each other at the 
passage 15 because the latter does not extend to compression 
chamber 22. 

It should be noted that the inner compression chamber 24 
has a higher pressure than that of the outer compression 
chamber 22. This pressure differential causes displacement of 
the check valve 19 into the position shoWn in FIG. 7, thus 
closing passage 15 and preventing the tWo compression 
chambers 23, 24 from communicating. 

The presence of the check valve 19 in the passage 15 thus 
prevents the pressurized coolant gas from ?oWing from inner 
compression chamber 24 to outer compression chamber 23. 
As soon as the movable scroll 6 moves from the position 

shoWn in FIG. 6, the convex surface delimiting the transition 
portion T moves aWay from the concave surface 14 delimiting 
the inner end of recess 13. Hence, the tWo outer compression 
chambers 22, 23 communicate With each other by the space E 
betWeen the semicircular surfaces respectively delimiting the 
transition portion T and the inner end of recess 13. 

This communication betWeen the tWo compression cham 
bers enables the pressures on either side of these chambers to 
be balanced and hence the pressure dissymmetry betWeen 
these tWo compression chambers 22, 23 to be compensated. 

It shouldbe speci?ed that the convex surface delimiting the 
transition portion T stays aWay from the concave surface 14 
delimiting the inner end of recess 13 during one half turn of 
the movable scroll 6 starting from the position shoWn in FIG. 
6. 

Hence, the balancing of pressure on either side of compres 
sion chambers 22, 23 is ensured during one half turn of the 
movable scroll 6 from the position shoWn in FIG. 6 by means 
of space E provided betWeen the semicircular surfaces that 
respectively delimit the transition portion T and the inner end 
of recess 13. 

This space E is shoWn in particular in FIG. 8 Which repre 
sents the positions of the ?xed scroll and 3 and movable scroll 
6 When the movable scroll 6 has executed a quarter turn from 
the position shoWn in FIG. 6. 

It should be noted that the check valve 19 is held in the 
closed position shoWn in FIG. 7 during the ?rst half turn of the 
movable scroll 6 from the position shoWn in FIG. 6. 
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6 
The ?xed scroll 3 and movable scroll 6 are in the positions 

shoWn in FIG. 9 When the movable scroll 6 has executed a 
complete half turn from the position shoWn in FIG. 6. 

In this position of the ?xed scroll 3 and movable scroll 6, 
the convex surface delimiting the transition portion T is in 
contact With the concave surface 14 delimiting the inner end 
of the recess 13. Hence, the tWo compression chambers 22, 23 
no longer communicate With each other at the transition por 
tion T. 

In this position of the ?xed scroll 3 and movable scroll 6, 
the compression chamber 23 externally delimited by the spi 
ral Wrap 5 of the ?xed scroll 3 has a smaller volume than that 
of the compression chamber 22 delimited externally by the 
spiral Wrap 8 of the movable scroll 6 because the latter is 
partly delimited by the second portion of the spiral Wrap 8 of 
the movable scroll 6 including the stepped portion 12 and by 
the recess 13. 

This pressure differential causes displacement of the check 
valve 19 into the openposition shoWn in FIG. 10, thus causing 
the compression chambers 22, 23, to communicate via pas 
sage 15. 

This communication betWeen the compression chambers 
22 and 23 alloWs the pressurized coolant gas to How from the 
compression chamber 22 to the compression chamber 23, and 
hence the pressures to be equalized on either side of these 
chambers. 
The ?xed scroll 3 and movable scroll 6 are in the position 

shoWn in FIG. 11 When the movable scroll 6 has executed 
three-quarters of a turn from the position shoWn in FIG. 6. In 
this position of the movable scroll 6, the check valve 19 is still 
in the open position. 

It should be speci?ed that the passage 15 terminates in 
compression chambers 22, 23 respectively during half a turn 
of the movable scroll 6 from the position shoWn in FIG. 9. 

Hence, the pressure balance on either side of compression 
chambers 22, 23 is ensured during half a tum of the movable 
scroll 6 from the position shoWn in FIG. 9 via passage 15. 

Next, the movable scroll 6 returns to its position shoWn in 
FIG. 6 because the movable scroll has executed a Whole turn. 

Hence, the tWo compression chambers 22, 23 communi 
cate essentially continuously With each other (except When 
they are in the gas admission position) ensuring compensa 
tion of the pressure dissymmetry of the chambers Whatever 
the position of the movable scroll 6. 

FIGS. 14 to 17 shoW a scroll-type refrigeration compressor 
according to a second embodiment of the invention Which 
differs from that shoWn in FIGS. 1 to 11 essentially in that the 
passage 15' is provided in plate 7 of the movable scroll 6, and 
in that it is disposed facing the portion of the latter that has no 
step 12. 
As shoWn in FIG. 13, the passage 15' has a ?rst portion 31 

terminating at the outer Wall of the spiral Wrap 8 of the 
movable scroll 6 and a second portion 32 terminating at the 
inner Wall of the spiral Wrap 8 of the movable scroll 6. The 
?rst and second portions 31, 32 extend parallel to the com 
pressor axis and are connected to each other by a third portion 
33 extending perpendicularly to the compressor axis. 
As shoWn in particular in FIG. 12, the ?rst and second 

portions 31, 32 of the passage 15' are offset angularly With 
respect to each other. 
The upstream end of the passage 15', namely the end of the 

?rst portion 31 terminating at the outer Wall of the spiral Wrap 
8 of the movable scroll 6, is essentially diametrically opposite 
the transition portion T While the doWnstream end of the 
passage 15', namely the end of the second portion 32 termi 
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nating at the inner Wall of the spiral Wrap 8, is recessed back 
from the upstream end of the passage relative to the inner end 
of the stepped portion 12. 

The passage 15' provided in the movable scroll 6 has a 
check valve 19' mounted in the third portion arranged to alloW 
?uid to ?oW only from the upstream end of the passage 15' to 
the doWnstream end thereof. 
As shoWn in FIG. 13, the passage 15' has a check valve 19' 

mounted in the ?rst portion 31 and designed to alloW ?uid to 
?oW only from the upstream end of the passage 15' to the 
doWnstream end thereof. 

The check valve 19' is translationally movable betWeen a 
?rst position (shoWn in FIG. 13) in Which it shuts off the ?rst 
portion 31, and a second position (shoWn in FIG. 16) in Which 
it alloWs ?uid to ?oW from the ?rst portion 31 to the second 
portion 32. 

The check valve 19' is subjected to the action of a com 
pression spring 34 that tends to keep the check valve in the 
closed position shoWn in FIG. 13. 

The operation of the compressor according to the second 
embodiment of the invention is substantially identical to that 
of the compressor shoWn in FIGS. 1 to 11, and Will hence not 
be described. 

It goes Without saying that the invention is not con?ned to 
the embodiments of this scroll-type refrigeration compressor 
described above as examples, but on the contrary embraces all 
alternative embodiments. Thus in particular, the ?xed scroll 3 
and movable scroll 6 could each have one or more passages 
each having a check valve. Moreover, each check valve used 
to control the ?oW in passages 15 and 115 could include an 
elastic element to facilitate its re-closure. 
What is claimed is: 
1. A scroll-type refrigeration compressor comprising: 
a ?xed scroll; and 
a movable scroll, Whereby the movable scroll describes an 

orbital movement relative to the ?xed scroll, the ?xed 
and movable scrolls each being equipped With a spiral 
Wrap, the tWo spiral Wraps engaging each other and 
delimiting variable-volume compression chambers, 
only the spiral Wrap of the movable scroll having a 
stepped portion extending over at least a portion of its 
length, 

Wherein at least one of the scrolls has at least one passage 
designed to provide communication, during orbital 
movement of the movable scroll, betWeen tWo compres 
sion chambers disposed symmetrically relative to the 
center of the orbital movement of the movable scroll, 
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With the ends of the passage terminating on either side 
respectively of the outer and inner Walls of the spiral 
Wrap of the scroll With the passage or inside the outer and 
inner Walls of the spiral Wrap of the scroll With the 
passage, and 

Wherein the passage has a check valve designed to alloW 
?uid to ?oW only from the outer Wall of the spiral Wrap 
of the scroll With the passage to the inner Wall thereof. 

2. The compressor according to claim 1, Wherein the ends 
of the passage are offset angularly from each other relative to 
the center of the orbital movement of the movable scroll by an 
angle less than or equal to 160°. 

3. The compressor according to claim 1, Wherein the ?xed 
scroll has at least one passage disposed facing the portion of 
the spiral Wrap of the movable scroll that has the stepped 
portion at an angular position relative to the center of the 
orbital movement of the movable scroll located betWeen the 
angular position of the inner end of the stepped portion and a 
point diametrically opposite it. 

4. The compressor according to claim 3, Wherein the end of 
the passage terminating in or at the inner Wall of the spiral 
Wrap of the ?xed scroll is recessed from the end of the passage 
terminating in or at the outer Wall of the spiral Wrap of the 
?xed scroll relative to the inner end of the stepped portion. 

5. The compressor according to claim 1 Wherein the 
stepped portion extends from the outer end of the spiral Wrap 
of the movable scroll. 

6. The compressor according to claim 5, Wherein the 
stepped portion extends at least 1 80° from the outer end of the 
spiral Wrap of the movable scroll. 

7. The compressor according to claim 1, Wherein the mov 
able scroll has at least one passage disposed facing its portion 
that does not have the stepped portion at an angular position 
relative to the center of the orbital movement of the movable 
scroll located betWeen the angular position of the inner end of 
the stepped portion and a point diametrically opposite it. 

8. The compressor according to claim 7, Wherein the end of 
the passage terminating in or at the inner Wall of the spiral 
Wrap of the movable scroll is recessed from the end of the 
passage terminating in or at the outer Wall of the spiral Wrap 
of the movable scroll relative to the inner end of the stepped 
portion. 

9. The compressor according to claim 1, Wherein the ?xed 
scroll has a recess designed to receive the stepped portion of 
the spiral Wrap of the movable scroll. 

* * * * * 


